M0OCI4 in the solid state has a square pyramidal structure with chlorine-bridging trans to the oxygen linking the molecules into infinite chains. The structure gives holes in the lattice occupied by solvate molecules.
Although molybdenum oxide tetrachloride was first reported more than a century ago [1] the compound has been satisfactorily characterised only recently [2] . A gas-phase electron diffraction study is available [3] but the structure in the solid has not previously been described. However, it has been suggested that the solid state structure "is similar to that of WOCI4 on the basis of physical properties, X-ray powder and infrared data" [4] . Hess and Härtung have shown that solid WOCI4 contains squarepyramidal molecules linked into
Fig. 1. Selected distances (A) and angles (°) in M0OCI4.
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Molecule A Molecule B endless chains by oxygen bridging, so that each tungsten atom has effectively a distorted octahedral environment with mutually trans W-0 bonds of 1.8 and 2.2 A [5] . Contrastingly, in solid ReOCU, which is only weakly associated, chlorine atoms link the molecular units [6] .
In the course of a preparation of M0OCI4 by the method of Colton, Tomkins, and Wilson [7] we have isolated a compound which, on the basis of a singlecrystal X-ray diffraction study, proves to be a solvated form of M0OCI4. The square-pyramidal M0OCI4 molecules are associated via chlorine rather than oxygen as in ReOCU rather than WOCI4.
Experimental
The single crystal used in the X-ray analysis was obtained by reacting thionyl chloride with molybdic acid [7] , cooling the hot solution, and evaporating off the surplus liquid. It was mounted in a thinwalled glass capillary attached directly to the vacuum line apparatus.
The unit cell dimensions and the intensities of all independent reflections with #(Mo-Ka) < 25° were measured with an Enraf-Nonius CAD4F diffractometer using Mo X-rays. The crystal is monoclinic, space group P2i/c, with a = 6.635(1), 6 = 9.148(2), c = 23.849(3) Ä, ß = 93.09(1)°. Full-matrix leastsquares refinement converged with i? = 0.022 for 2018 absorption-corrected intensities.
Discussion
The crystal structure contains two crystallographically independent but structurally identical M0OCI4 molecules of square-pyramidal configuration (see Fig. 1 [3] . The mean Mo-Cl distance in the gas, 2.279(3) Ä, is however ca. 0.08 Ä shorter than the corresponding value found here.
In the solid the M0OCI4 molecules are associated into infinite chains. One chlorine atom in each molecule occupies a site trans to the Mo-0 bond in a neighbouring molecule completing a distorted octahedron about the molybdenum atom. The two independent Mo ... CI bridging distances are 3.076(1) and 2.994(1) Ä (Fig. 2 a) . This interaction is strong 0 Fig. 2 a. The linking of the crystallographically independent A and B molecules of M0OCI4 into infinite chains extending along the a-axis of the crystal.
enough to weaken the Mo-Cl bonds involved in the bridge; they are about 0.04 Ä longer than the terminal Mo-Cl bonds. The chain structure found here is reminiscent of that in ReOCLi (Fig. 2 b) . The ReOCL molecules however retain Civ symmetry, the Re-Cl bond involved in the bridge is not lengthened relative to the other Re-Cl bonds, and the Re ... CI bridge contact is 3.65 Ä, indicating a lower tendency for d 1 Re VI to associate than d° Mo VI . If the two chains are examined from the same viewpoint relative to the plane of the metal atoms (Figs. 2a and 2 b) it is apparent that the molecular orientations are also different -ReOCLi adjacent molecules are related by a crystallographic 2i-axis and the oxygen atoms lie nearly in the plane of the metal atoms, whereas in the M0OCI4 chains adjacent molecules are not related by crystallographic symmetry and the oxygen atoms are all displaced in the same direction from the plane of the metal atoms.
In solid ReOCLi the packing of the infinite zigzag chains leaves holes which contain centrosymmetric (ReOCLi)2 dimers (Fig. 2c) , the molecules being linked by Re ... CI contacts of 3.55 Ä. The bridging Re ... CI contacts again lie trans to the Re-0 bonds. The packing of the more condensed M0OCI4 chains leaves roughly spherical holes bounded by chlorine and oxygen atoms. There is one such hole for each M0OCI4 molecule. Each contains at its centre a single, rather diffuse electron density peak of ca. 8 e/Ä -3 . The hypothesis that these peaks represent the chlorine atoms of (possibly disordered) hydrogen chloride molecules has led to a satis- factory refinement and gives minimum HCl... CI and HCl... 0 contact distances of 3.27 and 3.10 Ä respectively. Chemical studies are in hand to determine the provenance of the hydrogen chloride. We are also attempting to obtain single crystals of pure M0OCI4 in order to establish the mode of molecular association.
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